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INTRODUCTION
In 2002 an estimated 2.1million deaths globally were prevented by immunisation. 1 The potential for prophylactic and therapeutic vaccines is huge, and there have been steady advances in current vaccines and development of new ones. 2 One new vaccine with high efficacy, which has recently been licensed in the US and Europe, is Human Papillomavirus (HPV) vaccine. Infection with one of the high-risk HPV types is the necessary causal agent for cervical cancer, while low-risk HPV types can cause genital warts. The vaccine is recommended for girls aged 11-12 years in the US (CDC) and is already mandatory in one US state.
For vaccinations to be effective, high uptake is essential. The CDC Healthy Living Objective aims for sustained coverage of over 95% for all childhood vaccinations by 2010. 3 In the UK in 2004/5, coverage of most childhood vaccines (diphtheria, tetanus, polio, pertussis, Haemophilus influenzae b, meningitis C) was around 94%, but MMR (Measles, mumps, and rubella vaccine) coverage was much lower (82%). 4 Reductions in coverage with MMR are blamed on a scientific article suggesting it could increase risk of autism and Crohn's disease. 5 The work was scientifically disputed, but high levels of media coverage raised parents' concern about the risks of the vaccine, 6 and this view was echoed and promoted by 'celebrity parents'. Despite the fall in MMR uptake rates from 92% (in 1995/96) to 82%
(in 2004/5), uptake of other scheduled vaccines has remained high, suggesting that parental attitudes towards MMR have not affected vaccination behaviour across the board. However, most of the other scheduled vaccinations are well established and the potential for vaccine safety concerns in relation to a novel vaccine is currently unknown. Qualitative work investigating parental attitudes to PnC7 (the recently Page 172  introduced pneumococcal conjugate vaccine) suggested that the MMR controversy had affected parental confidence in vaccination 7 and a recent review identified the 'novelty factor' (worries about new vaccinations) as a possible reason for suboptimal paediatric vaccination uptake among British parents. 8 An additional factor associated with declining vaccination is a lack of trust in doctors and the government 9 and this factor appears to be particularly prominent among British parents who have refused the MMR for their child. 6 Recent qualitative work identified trust in the physician as a predictor of vaccine acceptance, 10 and an internet-based survey in Germany found that 95% of parents regard their physician as the most important source of information about vaccination. 11 Recommendation from a doctor is known to be associated with acceptance of HPV vaccination. 12;13 This study examines the association between general attitudes concerning the importance of vaccination and mistrust in advice on vaccination from doctors and governments, and mothers' intention to accept the new HPV vaccination for their daughter.
Previous studies assessing predictors of HPV vaccine acceptance have found that mothers whose children had received all their vaccinations in the past were more likely to be interested in vaccinating their child against HPV. 13;14 One recent survey 15 found that parents whose child had experienced an adverse effect were more concerned about the safety of vaccines, less likely to think that vaccines were valuable, and less likely to want a new baby to have all their immunisations. The children were also more likely to be missing one or more doses of three immunisations. In this study we consider the association between previous vaccine experience and intended acceptance of HPV vaccination.
MATERIALS AND METHODS

Participants
Participants were mothers with at least one daughter in school Years 4 to 9 (ages 8-14) because this includes the age group for which HPV vaccination is likely to be recommended. Participants were recruited through 10 schools in different parts of England; inner-city (Lambeth, London), suburban (Guildford and Nottingham) and rural (Norfolk) areas. Convenience sampling was used to select the four locations and the largest secondary and two largest primary schools were selected from lists of all schools in these education authority areas. Only one primary school was selected in Nottingham, because the recruitment target was already reached.
Measures
Vaccine attitude items were adapted from those used in previous research assessing attitudes to MMR 6 and HPV vaccination 13 . Items assessing trust in doctors and the government were from Casiday et al's study. 6 All items are fully listed in table 2. Responses were on 4-point a scale (strongly disagree, disagree, agree, strongly agree). 
Vaccination concern
The majority of mothers were concerned about vaccine side effects (72%), 20% were afraid of vaccine for their children, and 22% believed that there are too many vaccinations in the childhood schedule.
Mothers from more affluent backgrounds (who owned their own homes) were more afraid of vaccines for their children and more concerned about side effects than those in rented accommodation 
Previous experience of vaccination
In this sample, 13% had delayed a vaccine, 8% had chosen not to have a vaccine and 8% reported their child having had a bad reaction following vaccination, but only 4% said they regretted having vaccinated a child. Mothers with more education were more likely to report having delayed ( 
DISCUSSION
Acceptance of HPV vaccination looks positive, with 75% of mothers in this survey saying they would probably or definitely give the vaccine to their daughter. A small number of mothers would not give their daughter the vaccine (6%) and a significant proportion said they were unsure (19%).
Understanding factors that predict non-acceptance of a new vaccine is important because it identifies
areas that could be targeted in public health materials aimed at increasing informed uptake. This paper highlights the importance of general attitudes towards vaccines in predicting acceptance of a new vaccination, illustrating the need to educate parents about the general importance of vaccination and reassure them about vaccine safety. Respondents in this survey were less likely to be accepting of a new vaccination if they held negative attitudes about the government and doctors. This is consistent with a previous study 6 that found lack of trust in the government associated with rejection of the MMR vaccine. These researchers emphasized the importance of MMR vaccine information coming from sources independent of the government. The present study indicates this recommendation should also apply to information about other vaccinations.
More than 20 US states are considering making HPV vaccination a mandatory requirement for young girls. 17 Most states (48) allow parents to opt out of vaccination on the basis of religious beliefs, and 19 of these also permit personal belief exemptions. 18 As ethical issues behind compulsory vaccination become more prominent, 19 it is important that doctors ensure parents are fully informed of the risks of the disease as well as the risks of the vaccination. One recent survey found that 95% of parents regard their physician as their most important source of information regarding vaccination 11 and our study shows that parents who believe their doctor takes their concerns seriously are more likely to be accepting a HPV vaccination. Doctors therefore play a vital role in parents' vaccine decision making.
Delaying, refusing or regretting having a vaccine in the past was, as predicted, associated with declining HPV vaccination, although previous experience of adverse effects following a vaccination was not significantly associated with uptake of the new HPV vaccine. Mothers who believed their vaccine concerns were taken seriously by their doctor were more likely to accept a new vaccination for their child, however research from the US suggests that some paediatricians dismiss families after they refuse vaccinations. 20 These results indicate that support and information in the period following vaccine delay may be vital in ensuring that parents do not refuse or delay other vaccinations they are offered. Providing tailored information that addresses the concerns of this group may be particularly useful.
Limitations
Schools were selected from a range of different areas around England, but the areas selected were chosen for convenience and the largest schools from each area were recruited into the study. The sample cannot therefore be assumed to be representative of the British population as a whole. In order to keep the sample homogenous, only mothers' attitudes to HPV vaccination were assessed and therefore we cannot generalise the findings across all parents. Fathers' attitudes to vaccinating their daughters against HPV are likely to be an additional influence on vaccine decisions, and future work should examine paternal views.
Conclusion
These results illustrate the importance of parents' attitudes to vaccination in general, as well as 
